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Art Unit: 1795 

DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is o quotation of 35 U.S.C. 1 03(a) which farms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject matter 
sought to be patented and the prior art are such that the subject matter as a whole would 
have been obvious at the time the invention was made to a person having ordinary skill in the 
art to which said subject matter pertains. Patentability shall not be negatived by the manner 
in which the invention was made. 

2. Claims 1-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nunon ("Impact of Pt-Rh and Pd-Rh Interactions on Performance of Bimetal Catalysts", 
SAE Technical Paper Series, 1995). 

Regarding claims 1-4, Nunon discloses on exhaust treatment device (page 1 , 
col. 2 lines 6-1 6), comprising: 

a substrate (page 1, col. 2 lines 7-10); 

a 1 -catalyst layer (see page 3, col. 2 final paragraph where Nunan discloses 
a co-impregnated Pd-Rh catalyst in one layer) where deposited on the substrate 
(page 1, col. 2 lines 7-10), the catalyst layer comprising a first catalyst metal (Pd) 
and a second catalyst metal (Rh) (page 3 col. 2, final paragraph); and 

wherein the first catalyst metal and the second catalyst metal are different 
and ore palladium and rhodium (page 3, col. 2, final paragraph). 

Regarding the claimed feature of the percentage of 'non-alloyment under 
alloying conditions' in claims 1 , 3 and 4, there is no indication either in the claims 



or the specification tlnot tine prior art (Nunon) would not also contain this 
property. In fact, Nunan discloses a preference for operating the co- 
impregnated Pd/Rh catalyst in a non-alloyed state. For example, see Figs. 5 and 
7 which ore comparisons of alloyed and non-alloyed Pd/Rh catalysts. It can 
clearly be seen that a non-alloyed Pd/Rh catalyst (as shown in Fig. 7) better 
exhibits the NOx reduction property of Rh than does the alloyed Pd/Rh catalyst 
shown in Fig. 5. 

While Nunan does not explicitly disclose the percentages of alloyed and non- 
alloyed metals (Pd and Rh), Nunan clearly discloses the preference for non- 
alloyed Pd/Rh catalyst (as mentioned above). As such, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to keep the 
Pd/Rh catalyst of Nunan as close to 100% non-alloyed as possible in order to 
retain the Rh function of NOx conversion. 

Furthermore, regarding limitations recited in claims 1-4 which are directed to 
a manner of operating disclosed system (such as the claimed "alloying 
conditions"), neither the manner of operating a disclosed device nor material or 
article worked upon further limit an apparatus claim. Said limitations do not 
differentiate apparatus claims from prior art. See MPEP §21 14 and 21 15. Further, 
process limitations do not have a patentable weight in an apparatus claim. See 
Ex parte Thibaulf, 164 USPQ 666, 667 (Bd. App. 1969) that states "Expressions 
relating the apparatus to contents thereof and to on intended operation are of 
no significance in determining patentability of the apparatus claim. 
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Regarding claims 5 and 6, Nunan discloses a palladium/rhodium ratio of 5/1 
(page 2, col. 1 lines 6-7). 

3. Claims 7-10 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Nunan ("Impact of Pt-Rh and Pd-Rh Interactions on Performance of Bimetal Catalysts") 
in view of Fujitani et al. (US 4,239,656). 

Regarding claims 7 and 8, Nunan, as discussed in claim 1 above, discloses all 
of the claim limitations including the catalyst layer comprising an aluminum 
oxide (AI2O3, page 1, col. 2 'CATALYST FORMULATIONS') and an oxygen storage 
component (cerium, page 1, col. 2 'CATALYST FORMULATIONS'). 

Nunan fails to teach the average pore diameters of the aluminum oxide and 
oxygen storage component are in the range of 1 50A - 1 OOOA and 50% to 80% of 
the pore volume is based on the volume of pores from 180A- 800A. 

Fujitani also discloses a catalyst for purifying exhaust gases and a carrier for 
the catalyst (see title). 

Fujitani teaches a catalyst support (Y-AI2O3, see Example 3 or Example 5 of 
Fujitani) with an oxygen storage component (cerium, col. see Example 3 or 
Example 5 of Fujitani) and an average pore diameter of 400A (0.04 |jm, see 
Example 3 or Example 5 of Fujitani). Fujitani teaches this in order to provide a 
catalyst support with a high compressive strength (col. 8 lines 61-68). Fujitani also 
teaches the pore diameter to the pore volume distribution in Fig. 2 of this 
catalyst, and further discloses that the pore diameters of the Fujitani invention 
are distributed over a very narrow range (col. 7 lines 4-8). It is clear to see from 
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Fig. 2, that 50% - 80% of the total volume comes from the pore with diameters in 
the range of 180A- 800A (see curve 1 in Fig. 2). Fujitani teaches this catalyst and 
structure this as a successful way of removing NOx, CO, and HC from exhaust 
gosses (see Table 9). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the catalyst support with the pore diameter and total pore 
volume to pore size distribution of Fujitani in the exhaust treatment device of 
Nunon in order to successfully remove NOx, CO, and HC from exhaust gasses as 
well as providing a carrier which exhibits a strong compressive strength. 

Regarding claims 9 and 10, Nunan further discloses the aluminum oxide as y- 
AI2O3 (page 2, col. 1 lines 34-39) and the oxygen storage component as cerium 
(page 2, col. 1 lines 2-5). 

4. Claims 1 1 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nunan ("Impact of Pt-Rh and Pd-Rh Interactions on Performance of Bimetal 
Catalysts") and Fujitani et al. (US 4,239,656) as applied to claim 7 above, and further in 
view of Anatoly et al. (US 6,387,338). 

Regarding claims 1 1 and 12, modified Nunan discloses all of the claim 
limitations, but fails to teach the composition of the oxygen storage component. 

Anatoly discloses oxygen storage materials. 

Anatoly teaches on oxygen storage component with the composition of 
Zro.65Ceo.25Lao.04Yo.060 1.95 (see Example 5) in order to enhance the phase stability 



under high temperature oxidizing and reducing conditions (see Brief Description 
of Fig. 14). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the composition of Anotoly in the oxygen storage component of 
Nunan in order to enhance the phase stability of the oxygen storage component 
under high temperature oxidizing and reducing conditions. 



5. Claim 1 3 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Nunan 
("Impact of Pt-Rh and Pd-Rh Interactions on Performance of Bimetal Catalysts") and 
Fujitani et al. (US 4,239,656) as applied to claim 7 above, and further in view of Suzuki et 
al. (US 6,335,305). 

Regarding claim 13, modified Nunan discloses all of the claim limitations, but 
fails to teach the oxygen storage component has a stable cubic structure. 

Suzuki also discloses a catalyst for purifying exhaust gas (see title). 

Suzuki teaches an oxygen storage component with a cubic structure in order 
to maintain the structure even if o large amount of oxygen is discharged and 
since oxygen moves freely in the cubic structure, it shows excellent oxygen 
storage ability as compared to other structures (col. 6 lines 18-24). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the cubic structure of the oxygen storage component, as in 
Suzuki, in the oxygen storage component of Nunan in order to maintain the 
structure even if a large amount of oxygen is discharged and since oxygen 
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moves freely in tine cubic structure, it sinows excellent oxygen storage ability as 
compared to other structures. 

6. Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nunan 
("Impact of Pt-Rh and Pd-Rh Interactions on Performance of Bimetal Catalysts") in viev/ 
of Fujitoni et al. (US 4,239,656) and Foster (US 5,857,140). 

Regarding claim 25, Nunan discloses an exhaust treatment device (page 1, 
col. 2 lines 6-1 6), comprising: 

a substrate (page 2, col. 1 lines 7-10); 

a catalyst layer deposited on the substrate (page 2, col. 1 lines 7-10), the 
catalyst layer comprising a first catalyst metal (Pd) and a second catalyst metal 
(Rh) (page 3 col. 2, final paragraph); and 

v/herein the first catalyst metal and the second catalyst metal are different 
and are palladium and rhodium (page 3, col. 2, final paragraph), and an 
aluminum oxide (AI2O3, page 1, col. 2 'CATALYST FORMULATIONS') and an 
oxygen storage component (cerium, page 1, col. 2 'CATALYST FORMULATIONS'). 

Nunan fails to teach the average pore diameters of the aluminum oxide and 
oxygen storage component are in the range of 1 50A - 1 OOOA and 50% to 80% of 
the pore volume is based on the volume of pores from 180A- 800A. 

Fujitoni also discloses a catalyst for purifying exhaust gases and a carrier for 
the catalyst (see title). 

Fujitoni teaches a catalyst support (y-AbOs, see Example 3 or Example 5 of 
Fujitoni) with an oxygen storage component (cerium, col. see Example 3 or 



Example 5 of Fujitani) and an average pore diameter of 400A (0.04 |jm, see 
Example 3 or Example 5 of Fujitani). Fujitani teaches this in order to provide a 
catalyst support with a high compressive strength (col. 8 lines 61-68). Fujitani also 
teaches the pore diameter to the pore volume distribution in Fig. 2 of this 
catalyst, and further discloses that the pore diameters of the Fujitani invention 
ore distributed over a very narrow range (col. 7 lines 4-8). It is clear to see from 
Fig. 2, that 50% - 80% of the total volume comes from the pore with diameters in 
the range of 180A- 800A (see curve 1 in Fig. 2). Fujitani teaches this catalyst and 
structure this as a successful way of removing NOx, CO, and HC from exhaust 
gasses (see Table 9). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the catalyst support with the pore diameter and total pore 
volume to pore size distribution of Fujitani in the exhaust treatment device of 
Nunan in order to successfully remove NOx, CO, and HC from exhaust gasses as 
well as providing a carrier which exhibits a strong compressive strength. 

Nunan also fails to teach a retention material disposed around the substrate 
to form a subassembly and also a housing disposed around the subassembly. 

Foster also discloses an exhaust gas treatment device (see Fig. 1 ) 

Foster teaches a retention material (mat, (24)) in order to support the 
substrate (18) and prevent excessive heat loss (col. 1 line 64 - col. 2 line 5), and 
also teaches a housing (12) around the substrate and the retention material to 
improve the durability of the retention material (intumescent material, col. 1 line 
64 -col. 2 line 5). 



It would have been obvious to one of ordinary skill in the art at the time of the 
invention to add the retention material and housing of Foster, to the exhaust 
treatment device of Nunan in order to support the substrate and prevent 
excessive heat loss and to improve the durability of the retention material. 

Regarding the claimed feature of the percentage of 'non-alloyment under 
alloying conditions' there is no indication either in the claims or the specification 
that the prior art (Nunan) would not also contain this property. The process of 
making the claimed catalyst (according to the specification) is substantially 
identical to the prior art (Nunan, where Pd and Rh salts are slurried together and 
washcoated on the substrate, page 1 , col. 2 'CATALYST FORMULATIONS') and it is 
reasonable to assume that it would contain the same "non-alloyment under 
alloying conditions' properties of the claimed invention. Something that is old 
does not become patentable upon discovery of a new property (see MPEP 
§2112). 

Where the claimed and prior art product(s) are identical or substantially 
identical, or are produced by identical or substantially identical process(es) the 
burden of proof is on applicant to establish that the prior art product (s) do not 
necessarily or inherently possess the characteristics of the instantly claimed 
product(s), see In re Best, 195 USPQ 430. 



Response to Arguments 

7. Applicant's arguments filed 1 2/6/07 have been fully considered but they are not 
persuasive. 
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8. On pages 9-1 1 of Applicant's reply (1 2/6/07), Applicant argues: 

i.:«>!ise(iU(^3iiN. fiis »At^ Nmcts psfu&v. kiiis to dtsdose m mimxml i&stm& ot tits pxistmt 

a rtasAtJ or a p«t on skilled a tht ail t(> ^tv*. « c&tu <. mtJitio o i o s*, Usvr t '^ta 
«'}isre at least 70S4 or laoss; of She fim sand s«3cond j^taiyst are rKsn-aSoyeid, 

As best understood. Applicant is arguing tinat tine Nunan prior art only teaches 
and suggests an alloyed (between Pd and Rh) catalyst. Ttie examiner respectfully 
disagrees with this argument. Throughout the Nunan reference, it is explicitly disclosed 
that a non-alloyed catalyst (which is co-impregnated, meaning it is in the same catalyst 
layer) is preferable over an alloyed catalyst. For example, in Fig. 5, Nunan shows the 
performance of a catalyst that contains an alloyed catalyst: 
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inlet 'temperature; C 



Figure 5: Alloying between Pd and Rh has a large 
detnmeatal im{%ct on high tempemture NOk 
perforaiajice. 

As can also be seen in tlie caption, Nunon explicitly states the detrimental 
effects of alloying a Pd/Rh catalyst. 

Furthermore, Nunan also discloses a Figure which indicates the catalyst 
performance when the Pd/Rh catalyst ore non-alloyed: 
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inlat Itanpetatare. C 



Figure 7: The light-off performance for NOx over the Pd-Rh 
cataiysst {ooks more Rh-like after the high 
tsroperamre lean con<jitioning. 

As shown by comparing tinese two groplns, after tine Inigin temperature lean 
conditioning of tine Pd/RIn catalyst (which "de-alloys" the Pd/Rh catalyst, see Nunon, 
page 4, col. 2, final paragraph - page 5, col. 1 first paragraph). 

As such, Nunon explicitly discloses on example where a single layer Pd/Rh 
catalyst is non-alloyed, and further suggests the preference for de-alloying the Pd/Rh 
catalyst. 

On pages, 10 and 1 1 , Applicant argues that Fujitoni does not render the present 
invention obvious for the following reasons: 
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wide msge is ptfadag MgAijCS* ^keJ mai^^ 

stid magaesia &t ap to 135{f C, CalciaatitsiJ at s«ssfe feigh tcmpersafns^ ryi>j«JaJiy ^.^es Miy 

ifiskfis :rel«s^ice to Fj<,%m' al col 1% Hosss <>5-4S, wh«re )isef 
-ssagnesta sfjjjport { sJsowh ih table 5, in cs*L9) wKidi P\tpimi 



mimwrn mi a surface srest iir/g, However, earner 2 is st i^tnpiMjiyt? t:^}rrier which b 
NOT jfi &a 3 part of fits Ft^'imm mvmtioa This is spficificaliy stated tatsr in co l 1 1 , Jijses 21- - 

by Fj^frafll Thits ststsjs k c^jI. 1 lines 21 - 2Si ^ 




•softetypeshowRinhis 



(l>t, Pd Sfe) c<msjsfs «f alow surface ar»s © 



The examiner respectfully disagrees with these arguments. Addressing each of 

these arguments: 

i) this argument is irrelevant as Fujitani specifically discloses a pore diameter in 
the claimed range. 
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ii) and iv) The examiner recognizes that the Fujitani reference is not teaching on 
identical catalyst as in the present invention. However, the examiner is not modifying 
Nunon reference with the specific MgAI204 spinel materials of Fujitani, but rather the 
general teaching of pore sizes used in a catalyst and the motivation for using these 
pore sizes. 

Regarding Applicant's argument noted 'iii)' above. The examiner inadvertently 
cited the incorrect passage from the Fujitani reference when referring to the pore 
diameter of the substrate. However, throughout the reference, Fujitani discloses several 
examples of a pore diameter which falls within the claimed range, and discloses 
preferences for using this pore diameter (for example, the small pore diameters provide 
a high compressive strength; see col. 8 lines 61-68). As such, the examiner finds this as 
sufficient motivation in order to implement the pore sizes of Fujitani into the carrier of 
Nunon. 

It appears that the heart of Applicant's invention is the non-alloying catalyst 
structure of claim 1 where the catalysts ore non-alloyed in order to ovoid "hiding" the 

function of a particular catalyst element (such as rhodium). It is the examiner's position 
that this feature is well documented (both in structure and motivation for using this 
specific non-alloying structure) in Nunon. 

Conclusion 

9. THIS ACTION IS MADE FINAL Applicant is reminded of the extension of time 
policy OS set forth in 37 CFR 1 .1 36(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed 
until after the end of the THREE-MONTH shortened statutory period, then the shortened 
statutory period will expire on the dote the advisory action is mailed, and any extension 
fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of the advisory 
action. In no event, however, will the statutory period for reply expire later than SIX 
MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MATTHEW J. MERKLING whose telephone number is 
(571 )272-9813. The examiner can normally be reached on M-F 8:30-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alexa Neckel can be reached on (571) 272-1446. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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/M. J. M./ 

Examiner, Art Unit 1 795 
/Alexa D. Necl<el/ 

Supervisory Patent Examiner, Art Unit 1795 



